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[57] ABSTRACT

In a printer of the type in which printing is carried out
on a recording medium with a print element through an
ink ribbon interposed between the print element and a
sheet or paper, a ribbon cassette accommodating therein
the ink ribbon has a ribbon stopper removably provided
for limiting the movement of the ink ribbon within the
ribbon cassette. A switch is provided for detecting the
presence of the ribbon stopper in the ribbon cassette
when the ribbon cassette is mounted on the printer. If
the ribbon stopper is detected by the switch, then a
ribbon feed motor is not energized so that the ink ribbon
is not withdrawn from the ribbon cassette. Thus, the ink

ribbon will not be cut off, which may otherwise be
caused if the ribbon is forcibly withdrawn without re-
moving the ribbon stopper.

19 Claims, 2 Drawing Sheets
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MECHANISM FOR DETECTING PRESENCE OF
RIBBON STOPPER IN A RIBBON CASSETTE
USED IN A PRINTER

BACKGROUND OF THE INVENTION

The present invention relates generally to a printer in
which printing is carried out on a recording medium
through an ink ribbon which is withdrawn from and
circulated into a ribbon cassette More particularly, the
invention relates to a mechanism for detecting presence
of a ribbon stopper used to tightly retain the ink ribbon
in the cassette.

An ink ribbon cassette is typically used in dot impact
printers, in which an endless loop ink ribbon is retained.
For allowing the ribbon to be smoothly fed out from the
cassette when printing is carried out, the ink ribbon is
sinuously folded and loosely retained in the storage
chamber of the ribbon cassette. If, in the ink ribbon
loosely retained condition, the ribbon cassette 1is
packed, shipped or distributed, the ink ribbon tends to
be moved or turned over within the cassette, thereby
causing a jam in the storage chamber. To avoid such a
problem, the ink ribbon is held relatively tightly at one
end of the storage chamber and is kept unmoved by a
ribbon stopper located substantially at the center of the
storage chamber. The ribbon stopper 1s not removed
until the ink ribbon is actually used.

The ribbon stopper has to be removed when the rib-
bon cassette is mounted on a printer. However, since
the users may not be aware of the existence of the rib-
bon stopper or otherwise not accustomed to the process
of removing the ribbon stopper, they tend to forget to
remove the ribbon stopper. If the printer i1s operated
under the condition where the ribbon cassette is
mounted on the printer without removing the nbbon
stopper, the ink ribbon will be cut off when it is forcibly
withdrawn, since the movement of the ink ribbon is
bothered by the ribbon stopper. As a result, the ribbon
cassette can no longer be used despite it is new.

SUMMARY OF THE INVENTION

The present invention has been made to solve the
aforementioned problem, and it is an object of the pres-
ent invention to prevent a ribbon stopper of a ribbon
cassette from being left unremoved.

To achieve the above and other objects, there 1s pro-
vided a printer for carrying out printing on a sheet of
paper with a print element through an ink ribbon inter-
posed between the print element and the sheet of paper,
the ink ribbon being retained in a ribbon cassette In
which a ribbon stopper is removably provided for limit-
ing movement of the ink ribbon within the ribbon cas-
sette, the ribbon cassette being detachably mounted on
a printer body, the printer comprising a frame in which
the printer body is housed, an ink ribbon feed mecha-
nism for withdrawing the ink ribbon from the ribbon
cassette, detecting means for detecting the presence of
the ribbon stopper in the ribbon cassette when the rib-
bon cassette is mounted on the printer body, the detect-
ing means outputting a first signal when the ribbon
stopper is detected, and control means responsive to the
first signal outputted from the detecting means for con-
trolling the ink ribbon feed mechanism to inhibit the ink
ribbon from being withdrawn from the ribbon cassette.
The detecting means outputs a second signal when the
absence of the ribbon stopper is detected when the
ribbon cassette is mounted on the printer body, and the
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control means controls the ink ribbon feed mechanism
to withdraw the ink ribbon from the ribbon cassette in
response to the second signal.

When the ribbon cassette is mounted on the printer,
the detecting means determines whether the ribbon
stopper is present in the ribbon cassette or not, and
prevents the ink ribbon feed mechanism from with-
drawing the ink ribbon from the ribbon cassette if the
ribbon stopper is detected. Therefore, the ink ribbon is
prevented from being erroneously cut off even if the
user intends to start printing without removing the
ribbon stopper, and thus the ribbon cassette 1s prevented
from becoming useless.

According to another aspect of the present invention,
there is provided a printer for carrying out printing on
a sheet of paper with a print element through an ink
ribbon interposed between the print element and the
sheet of paper, the ink ribbon being retained in a ribbon
cassette in which a ribbon stopper is removably pro-
vided for limiting movement of the ink ribbon within
the ribbon cassette, the ribbon cassette being detachably
mounted on a printer body, the printer comprising a
frame in which the printer body is housed, an ink ribbon
feed mechanism coupled to the ribbon cassette, the
mechanism withdrawing the ink ribbon from the rnibbon
cassette when actuated, a cover member attached to the
frame to be movable between an open position and a
closed position, means for preventing the cover member
from being moved to the closed position when the rib-
bon stopper is provided in the ribbon cassette, and
means for inhibiting the feed mechanism from being
actuated when the preventing means prevents the cover
member from moving to the closed position.

The above and other objects, features and advantages
of the present invention will become more apparent
from the following description when taken in conjunc-
tion with the accompanying drawings in which a pre-
ferred embodiment of the present invention 1s shown by
way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical cross-sectional view showing a
printer;

FIG. 2 is a perspective view showing a ribbon cas-
sette to be used in the printer shown in F1G. 1; and

FIG. 3 is a block diagram of an electric circuit incor-
porated in the printer. |

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The expression “front” and “rear’ are used through-
out the description to define the various parts when the
nrinter is disposed in an orientation in which it is in-
tended to be used.

As shown in FIG. 1, a printer includes a printer body,
an outer frame 15 made of synthetic resin and an inner
frame 16 made of synthetic resin disposed in the rear
portion of the printer. The printer body is housed in the
outer frame 15 and includes a platen § rotatably sup-
ported between opposite side walls of the inner {frame
16. Front and rear sheet feed rollers 7, 8 are rotatably
supported between the opposite side walls of the inner
frame 16 in resilient contact with the peripheral surface
of the platen 3. A guide rod 9 1s also supported between
the opposite side walls 1n a position frontwardly of the
platen 5. The printer body further includes a carriage 11
with a print head 10 mounted thereon. The carnage 11
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is laterally movably supported on the guide rod 9. A
guide member 12 projects forwardly from the {ront

surface of the carriage 11 and engages a guide surface
13 on the 1nner frame 16.

An endless toothed belt 24 is wound around pulleys
and trained in parallel to the longitudinal direction of
the platen 5. The toothed belt 24 has a portion fixed to
the carriage 11. When a drive pulley (not shown) is
rotated, the toothed belt 24 is circulated to move the
carriage 11 laterally along the guide rod 9. During the
movement of the carriage 11, the print head 10 carries
out printing on a sheet of print paper (not shown) sup-
ported on the platen 5.

A ribbon cassette 1 accommodating an ink ribbon 3
therein is detachably mounted on the inner frame 16. A
part of the ink ribbon 3 withdrawn from the rnibbon
cassette 1 is interposed between the platen 5 and the
print head 10. As shown in FIG. 2, the ribbon cassette
1 has a storage chamber 4 in the form of a hollow rect-
angular parallelepiped for storing the ink ribbon 3. The
ink ribbon 3 which 1s regularly folded 1s stored in the
storage chamber 4. A ribbon stopper 2 having a criss-
cross cross section 1s detachably mounted substantially
centrally of the storage chamber 4, and projects
through a slit-like opening defined in the upper surface
of the storage chamber 4. The ribbon stopper 2 serves to
prevent the ink ribbon 3 from being moved or turned
over in the storage chamber 43, thus preventing jam-
ming of the ink ribbon, when the ribbon cassette 1s
nacked, shipped or otherwise in a distribution process.
The ribbon stopper 2 positions the ink ribbon 3 in one
side of the storage chamber 4 in a relatively tightly
folded condition, thereby limiting the movement of the
ribbon 3 within the storage chamber 4.

A pair of rollers 6 are disposed in the storage chamber
4 at one end thereof. By rotating the rollers 6, the ink
ribbon 3 can be withdrawn from the storage chamber 4
through one side thereof and fed back into the storage
chamber 4 through the other side thereof.

A cover 18 of the printer is hinged on the outer frame
15 to cover the ribbon cassette 4 and the print head 10.
The cover 18 has a projection 19 on its reverse side in
confronting relation to the ribbon stopper 2.

F1G. 3 shows a block diagram of an electronic circuit
incorporated in the printer. A central processing unit
(CPU) 21 for controlling the operation of the printer 1s
connected to a read-only memory (ROM) 22 in which
stored are various control programs for carrying out
printing and a program for controlling the operation of
the printer. The CPU 21 is further connected to a ran-
dom access memory (RAM) 23 having a storage area
for temporarily storing printing data transmitted from a
host computer 30. To the CPU 21, the host computer 30
and a switch 20 are connected through an interface 28.
As shown in FIG. 1, the switch 20 is provided in con-
fronting relation to a cover 18 which 1s movable be-
tween an open position and a closed position. The
switch 20 is actuated when the cover 18 is fulled closed.
That is, the switch 20 is turned on and off in response to
the opening and closing of the cover 18. The switch 20,
the projection 19 and the cover 18 serve as a detecting
means.

Referring back to FIG. 3, the print head 10, a sheet
feed motor 24, a carriage moving motor 26, and a rib-
bon feed motor 27 are connected to the CPU 21
through the respective drivers 31 through 34 and an-
other interface 29. The ribbon feed motor 27 is disen-
gageably connected to the rollers 6 in the ribbon cas-
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sette 1. When the ribbon feed motor 27 is energized, the
rollers 6 are rotated to withdraw the ink ribbon 3. When

the cover 18 is closed, the switch 20 is turned on and an
ON-signal produced therefrom is received at the CPU

21 which then causes the sheet feed motor 24, the print
head 10, the carriage moving motor 26, and the ribbon
feed motor 27 to operate normally so as to effect a
normal printing operation. If the ribbon cassette 1 with
the ribbon stopper 2 is mounted on the printer and it 1s
tried to close the cover 18, then the ribbon stopper 2
contacts the projection 19 positioned on the cover 18 in
confronting relation to the ribbon stopper 2, and the
cover 18 cannot fully be closed. Therefore, the switch
20 is not rendered ON and an OFF-signal 1s received at
the CPU 21.

In FIG. 3, unless the ON-signal comes from the
switch 20, the CPU 21 does not energize the ribbon feed
motor 27, and hence the ink ribbon 3 1s not withdrawn
from the storage chamber 4. Accordingly, even if the
user forgets to remove the ribbon stopper 2 and wants
to withdraw the ink ribbon 32, the ink ribbon 32 could
not be withdrawn and thus the cut off of the ink ribbon
3 can be prevented and the ribbon cassette 1 is pre-
vented from becoming unusable or useless. On the other
hand, if the ribbon cassette 1 from which the ribbon
stopper 2 is removed is mounted on the printer, the
cover 18 will be closed. Then, the CPU 21 receives the
ON-signal and energizes the ribbon feed motor 27 so
that the ink ribbon 3 is withdrawn from the storage
chamber 4.

Although the above-described embodiment 1s ar-
ranged in such a manner that when the switch 20 is not
turned on, the CPU 21 does not energize the ribbon feed
motor 27, the printer may be arranged so that all or
some of the sheet feed motor 24, the print head 10, and
the carriage moving motor 26 are not energized insofar
as the ribbon feed motor 27 1s not energized.

Although the present invention has been described
with reference to a specific embodiment, it should be
understood that variety of changes and modifications
may be made without departing from the scope and
spirit of the invention.

What 1s claimed is:

1. A printer for carrying out printing on a sheet of
paper with a print element through an ink ribbon inter-
posed between the print element and the sheet of paper,
the ink ribbon being retained in a ribbon cassette in
which a ribbon stopper is removably provided for limit-
ing movement of the ink ribbon within the ribbon cas-
sette, the ribbon cassette being detachably mounted on
a printer body, the printer comprising:

a frame in which the printer body is housed;

an ink ribbon feed mechanism for withdrawing the

ink ribbon from the ribbon cassette;

detecting means for detecting the presence of the

ribbon stopper in the nibbon cassette when the
ribbon cassette is mounted on the printer body, said
detecting means outputting a first signal when the
ribbon stopper 1s detected; and

control means responsive to the first signal outputted

from said detecting means for controlling said ink
ribbon feed mechanism to inhibit the ink ribbon
from being withdrawn from the ribbon cassette.

2. A printer according to claim 1, wherein said de-
tecting means for detecting the presence of the ribbon
stopper in the ribbon cassette when the ribbon cassette
1s mounted on the printer body outputs a second signal
when the absence of the ribbon stopper is detected and
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said control means controls said ink ribbon feed mecha-
nism to withdraw the ink ribbon from the ribbon cas-
sette in response to the second signal.

3. A printer according to claim 2, wherein said de-
tecting means comprises switch means having first and
second states, said switch means being at the first state
and outputting the first signal when the presence of the
ribbon stopper is detected, and said switch means being
at the second state and outputting the second signal
when the absence of the ribbon stopper 1s detected.

4. A printer according to claim 3, said detecting
means further comprising a cover member attached to
said frame to be movable between an open position and
a closed position, and a projection provided on said
cover member in confronting relation to the nbbon
stopper, wherein when the ribbon stopper is present in
the ribbon cassette, said cover member is prevented
from being moved to the closed position and the pres-
ence of the ribbon stopper is thereby detected, and
wherein when the ribbon stopper is absent in the ribbon
cassette, said cover member 1s brought to the closed
position and the absence of the ribbon stopper is thereby
detected.

5. A printer according to claim 4, wherein said switch
means is at the first state and outputs the first signal
when said cover member is in a position other than the
closed position, and wherein said switch means is at the
second state and outputs the second signal when said
cover member is in the closed position.

6. A printer according to claim 5, wherein said ribbon
cassette has a storage chamber in the form of a hollow
rectangular parallelepiped for storing the ink ribbon
therein and the ribbon stopper is removably provided

10

15

20

25

10

on an upper surface offset from but near a midpoint of ;5

a longer axis of the storage chamber.

7. A printer according to claim 6, wherein a slit-like
opening 1s formed in the storage chamber and the nb-
bon stopper projects outwardly of the storage chamber
through the shit-like opening.

8. A printer according to claim 7, wherein the ribbon
stopper has a crisscross section.

9. A printer according to claim 6, wherein said ink
ribbon feed mechanism comprises a pair of rollers dis-

posed within the storage chamber for withdrawing the

ink ribbon, and a motor operatively coupled to said pair
of rollers for rotating said pair of rollers wherein said
motor 1s controlled by said control means.

10. A printer for carrying out printing on a sheet of

paper with a print element through an ink ribbon inter-
posed between the print element and the sheet of paper,
the ink ribbon being retained in a ribbon cassette in
which a ribbon stopper is removably provided for limit-
ing movement of the ink ribbon within the ribbon cas-
sette, the ribbon cassette being detachably mounted on
a printer body, the printer comprising:
a frame in which the printer body is housed;
an ink ribbon feed mechanism coupled to the ribbon
cassette, said mechanism withdrawing the ink rib-
bon from the ribbon cassette when actuated;
a cover member attached to said frame to be movable
between an open position and a closed position;
means for preventing said cover member from being
moved to the closed position when the ribbon stop-
per is provided in the ribbon cassette; and
means for inhibiting said feed mechanism from being
actuated when said preventing means prevents said
cover member from moving to the closed position.
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11. A printer according to claim 10, wherein said
preventing means comprises a projection provided on
said cover member to be abutable with the nbbon stop-
per, wherein said cover member is prevented from
being moved to the closed position when said projec-
tion is in abutment with the ribbon stopper.

12. A printer according to claim 11, wherein said
inhibiting means comprises switch means having first
and second states, said switch means being at the first
state and outputting a first signal when said projection is
in abutment with the ribbon stopper, said switch means
being at the second state and outputting a second signal
when said projection is out of abutment with the ribbon
stopper, and control means responsive to the first signal
for controlling said ink ribbon feed mechanism to deac-
tuate said ink ribbon feed mechanism.

13. A printer according to claim 12, wherein said
control means controls said ink ribbon feed mechanism
to actuate the latter in response to the second signal.

14. A printer according to claim 13, wherein said
ribbon cassette has a storage chamber in the form of a
hollow rectangular parallelepiped for storing the ink
ribbon therein and the ribbon stopper is removably
provided substantially centrally of the storage chamber.

15. A printer according to claim 14, wherein a slit-like
opening is formed in the storage chamber and the rib-
bon stopper projects outwardly of the storage chamber
through the shit-like opening.

16. A printer according to claim 15, wherein the
ribbon stopper has a crisscross section.

17. A printer according to claim 16, wherein said ink
ribbon feed mechanism comprises a pair of rollers dis-
posed within the storage chamber for withdrawing the
ink ribbon, and a motor operatively coupled to said pair
of rollers for rotating the latter, wherein said motor is
controlled by said control means.

18. A printer for carrying out printing on a sheet of
paper with a print element, the printer comprising:

a printer body;

a frame in which the printer body is housed;

an ink ribbon cassette detachably mounted on said

printer body;

an ink ribbon retained within the ink ribbon cassette;

a ribbon stopper removably provided in said ribbon

cassette for limiting movement of said ink ribbon;
an ink ribbon feed mechanism for withdrawing the
ink ribbon from the ribbon cassette;

detecting means for detecting the presence of the

ribbon stopper in the ribbon cassette when the
ribbon cassette is mounted on the printer body and
outputting a first signal when the ribbon stopper 1s
detected:; and

control means responsive to the first signal outputted

from said detecting means for controlling said ink
ribbon feed mechanism to inhibit the ink ribbon
from being withdrawn from the ribbon cassette.

19. A printer for carrying out printing on a sheet of
paper with a print element, the printer comprising:

a printer body;

a frame in which the printer body is housed;

an ink ribbon cassette detachably mounted on the

printer body;

an ink ribbon retained within the ink ribbon cassette;

a ribbon stopper removably provided in said ribbon

cassette for limiting movement of said ink ribbon;
an ink ribbon feed mechanism coupled to the ribbon
cassette, the ink ribbon feed mechanism withdraw-
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ing the ink ribbon from the ribbon cassette when
actuated;

a cover member attached to the frame to be movable
between an open position and a closed position;
means for preventing said cover member from being

moved to the closed position when the ribbon stop-
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per is provided in the ribbon cassette mounted on
the printer body; and

means for inhibiting said feed mechanism from being
actuated when said preventing means prevents said

cover member from moving to the closed posttion.
x E x x x
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